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2. Change and Chaos Theory in Management 
“Chaos” is a frightening word, heard more and more nowadays, but is a word leaders or individuals who 
have leadership positions should get used to. Even if some prefer to use terms like “turbulence”, “unrest”, 
“conflict” or “confusion” they are talking about the same thing and it means that stability and equilibrium are 
no longer the prevalent conditions of our age. As Daryl Conner states “The very core of success is in the midst 
of transition”. (Daryl R. Connor, 1998) 
As the world grows more turbulent, organizations unable to execute critical change initiatives will find 
themselves at a great competitive disadvantage. Change can’t be avoided anymore and it must be embraced. 
This is the only path for survival. For successful change the management model has to be tailored. Managers 
have to create new, nimble businesses capable of responding to the chaotic conditions produced by constant 
change. 
The traditional management models were based on control and stability. Constant change means for most of 
the managers chaos. How could one mange chaos? By definition chaos means lack of management, and the 
absence of control. It is here that chaos theory comes in handy.   
Chaos theory in management is an analogy to the one from quantum mechanics, using a subset of its 
paradigms and the principles applicable in environments with complex systems. It got embraced by the 
management science in the 80’s having as result a radical change in the decision making process in 
organizational business. An example in this direction is the role change of the manager in multifunctional 
teams, where the focus is shifted from control toward the capacity of dealing with the needs of the group. 
Applied to management, chaos theory is the science that deals in complex harmonies and disharmonies in 
social and natural systems and represents the change ratio between order and disorder. James Gleik states that 
“chaos is a science of global systems”. (James Gleik, 1988) 
The management theoreticians have to officially accept the fact that the deterministic side of chaos can and 
is beneficial in the forming of viable survival strategies. 
The chaos theory is so fundamentally different form the previous approaches regarding social and natural 
dynamics that for its understanding one needs a completely new set of paradigms. The main elements of this 
paradigm are: 
• the nonlinearity but self-similarity of systems dynamics  
• qualitative transformations to new dynamical states 
• progressively more complex outcomes 
• the appearance of new forms of order out of even the most chaotic regimes 
For the success of such a management approach the next steps have to be followed: 
• generation and display of data to reveal the hidden patterns of dynamics in phase-space 
• identification of the key parameters which drive a system from one dynamical state to 
another 
• reflection on the implications for a firm or an agency which are close to change points at 
which entirely new modalities of behavior emerge 
• adoption of flexible strategies of management as causality opens and closes 
• concern for interacting exigencies inside and outside the firms which bend upon employees, 
suppliers and clients and which affect their dynamics 
• the quest for new organizational forms in a time of advanced chaos 
3. Nonlinear Attractors 
Chaos theory is a set of ideas about the transformation from order to disorder and about the birth of order 
out of disorder applied in nonlinear system dynamics. Although a system displaying nonlinear behavior may 
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Considering a company, the first graphic in Figure 2 could represent the business figure of this company 
over one month. The second graphic could represent either the same business figure over more months or of 
more companies over one month. The third graphic displays the behavior of this figure over tenths of iterations. 
As it can be noticed the formation of the torus can be considered completed only in the last graphic. 
A system displaying tor dynamics has a partially predictable behavior. We say partially predictable because 
at any given time the system is inside the torus but one could never say where exactly. For this kind of systems, 
the management policies work if little margin of error is taken into account. 
When one of the key parameters of the torus changes in value, a region inside it will form an eccentric 
tongue as seen in Figure 3. If this value is over a certain limit a strange attractor will appear. As such a system 
follows a pattern, but a completely unpredictable one this attractor has been named the strange attractor. 
Because sometimes it precedes the formation of more stable patterns it is also said that it represents the 
prerequisite for order.  
3.2 The Butterfly Attractor 
Strange attractors with more than one predictable outcome basins are called butterfly attractors. 
The butterfly attractor was intensely studied by Edward N. Lorenz as it is used to model fluid 
dynamics and is defined by a system of three equations now also known as the lorenz equations: 
݀ݔ ݀ݐ ൌ ߪሺെݔ ൅ ݕሻΤ  
݀ݕ ݀ݐ ൌ ݎݔ െ ݕ െ ݔݖΤ  
݀ݖ ݀ݐ ൌ െܾݖ ൅ ݔݕΤ  
The butterfly attractor is being formed, through the formation of two causality fields, when a key parameter 
of a torus increases its value more than three times. This limit was discovered by the American mathematician 
Mitchell Feigenbaum around 1970 and is known as the Feigenbaum constant.  
The Feigenbaum constant is obtained calculating the limit: 
઼ ൌ ܔܑܕ࢔՜ஶ
ࢇ࢔ି૚ െ ࢇ࢔ି૛
ࢇ࢔ െ ࢇ࢔ି૚  
for the logistic map: 
݂ሺݔሻ ൌ ܽݔሺͳ െ ݔሻ 
where a is the bifurcation parameter and x is the variable. 
Tabulating the bifurcation values we obtain: 
n Period Bifurcation parameter (an) 
1 2 N/A 
2 4 3.4494897 
3 8 3.5440903 
4 16 3.5644073 
5 32 3.5687594 
6 64 3.5696916 
7 128 3.5698913 
8 256 3.5699340 
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It management this means that the fluctuation of the internal or external parameters of the business will 
have as a result the change of the causality field of the system. It is obvious that this would make useless all 
previous management policies, strategies or predictions and would have radical effects over the company. An 
interesting moment is the one in which the two causality fields are being formed. At this point it is impossible 
to predict to which outcome basin the system will be attracted to. This point is very important for management 
as most managers expect systems under the same conditions to have the same behavior. Well chaos theory 
proves this wrong. This has also profound implications for the generalizability and the replication of the 
general results. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3 - The butterfly attractor 
 
 
The kind of change from 1n outcome basin to 2n outcome basins requires a new philosophy of management 
science. Management sciences that have been adequate or even successful in a 1n causal basin will not be able 
to cope with the variety provided by a new basin. It may that innovation, flexibility and spontaneity become 
assets that should / could replace stability, uniformity and formality.  
Figure 4 displays the kind of nonlinear order that exists in most of the actual nonlinear systems. It can be 
noticed that most of the activity is concentrated in two zones (down-left and center – right). If one would try to 
control the system represented in Figure 4, this could be made for example by controlling the external 
environment. Although possible this would not be recommended, as it could prove itself much to expensive. 
3.3 Exploding attractors  
Feigenbaum showed that when the parameters of a causal field change an outcome field expands. Figure 5 
shows the transformation form order to full blown chaos. It can be observed that each bifurcation creates two 
new outcome basins in which the system could be found. Until the fourth bifurcation things can be kept under 
control (zones A-C) as a system could find itself in one of the eight outcome basins. After the fourth 
bifurcation, the number of attractors explodes to fill the entire phase space available to it. 
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Figure 4 - Order to Chaos 
 
One very interesting topic is zone D where one could notice there are some regions of order in zone D. 
These zones are the source of order in disorder. Applied to biology these regions could mean new species, 
being able to provide a nonlinear theory of evolution. Here new organizational forms emerge.  
Ilya Prigogine took a Nobel prize in 1977 for his work on the emergence of order from disorder. Such work 
resolves the contradiction that, while the second Law of Thermodynamics predicts an increase in disorder, the 
opposite has occurred, providing much food for thought for the management science. 
4. Conclusion 
The science of management, as a discipline, has to develop the ability to identify the key parameters of the 
system dynamics in such a way, that the hidden patterns hidden deep down to emerge. Knowing the patterns 
that build the core of these systems will facilitate the finding of the key parameters of economies, companies, 
biological or social systems. The fine tuning of this key parameters could stabilize this systems but if not 
properly tuned could also send the system in full blown chaos. Douglas Kiel says: “while chaos theory is a 
science of surprises and transformations, it is also a science of wholeness and connectedness that reunites a 
given firm with the social and natural environment in which it is found” (D. Kiel, 1992) 
The management science has received a new dimension with the evolution of cybernetics, of the 
information theory, of the system theory, and other linear theories thanks to men like Bertalanffy, Boulding, 
Buckley and others. It is high time for management to learn to use and to extend the results of men like Lorenz, 
Feigenbaum, Mandelbrot.  
The management science is at the edge of a new era. One step has to made! 
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5. Applications 
Concepts presented in this paper are being successfully applied in a day to day management activity. 
Although concepts like incipient chaos, auto-learning and auto-organization are looked upon with skepticism at 
the beginning of projects, sprints and change phases, more and more involved persons admit and acknowledge 
toward the end of the different phases their usefulness and their results. After acknowledging the results of the 
chaotic approaches people start applying themselves some of these concepts in their own work. 
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